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of in the onsite septic system.  At the end of reclamation activities, DOE would cap the inlets to the septic
system and leave the system in place.  DOE would dispose of sanitary and industrial solid waste and
demolition debris in existing Nevada Test Site landfills, where disposal capacity would be available for
about 70 years (DIRS 101803-DOE 1995, p. 8).

7.1.13  ENVIRONMENTAL JUSTICE

An examination of analyses from other technical disciplines associated with terminating characterization
and construction activities at Yucca Mountain and decommissioning and reclaiming the site shows no
potential for large impacts in areas other than cultural resources and socioeconomics.  The cultural
resources analysis identified the possibility that increased public access (if roads were left open and site
boundaries were not secure) could threaten the integrity of archaeological sites and resources important to
Native Americans.  The socioeconomic analysis identified a potential loss of as many as 4,700 jobs (see
Section 7.1.6).

Disproportionate impacts to minority or low-income populations from potential job losses would not be
expected because there is no reason to believe that minority or low-income employees would be any more
likely to be affected by job loss.

7.1.14  TRAFFIC AND TRANSPORTATION

Fatalities from project-related traffic would be unlikely during decommissioning and reclamation.  As a
gauge of the probability of 1 fatality, decommissioning and reclamation activities would require about 1
year to complete, or about one-fifth of the time to construct the repository.  The analysis in Appendix J
estimated less than 0.7 fatality from traffic accidents during repository construction, so less than 0.15
traffic fatality would be likely during decommissioning and reclamation (see Appendix J, Tables J-64 and
J-65, for details).

7.1.15  SABOTAGE

There would be no nuclear materials at the Yucca Mountain site, so sabotage concerns would not be
pertinent.

7.2  Commercial and DOE Sites

This section analyzes short- and long-term impacts of continued storage of spent nuclear fuel and high-
level radioactive waste at 72 commercial and 5 DOE sites for 10,000 years (the period considered for the
Proposed Action).  The analysis includes No-Action Scenarios 1 and 2.

The following paragraphs discuss short-term impacts under No-Action Scenario 1.  Because the analysis
assumed that all sites would maintain institutional control for the first approximately 100 years, the short-
term impacts for Scenarios 1 and 2 would be the same.  For consistency with the Proposed Action, this
analysis assumed the No-Action scenarios would begin in 2002.  This analysis considered the Idaho
National Engineering and Environmental Laboratory to be a site for naval spent nuclear fuel because the
Laboratory stores such fuel.

Under the No-Action Alternative, commercial utilities would manage their spent nuclear fuel at
72 facilities.  DOE would manage its spent nuclear fuel and high-level radioactive waste at five facilities
(the Hanford Site, the Idaho National Engineering and Environmental Laboratory, Fort St. Vrain (spent
nuclear fuel only) the West Valley Demonstration Project (high-level radioactive waste only), and the
Savannah River Site).  The No-Action analysis evaluated the DOE spent nuclear fuel and high-level
radioactive waste at existing sites or at sites where existing Records of Decisions have placed or will
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place these materials.  For example, the Record of Decision (60 FR 18589, April 12, 1995) for the Final
Supplemental Environmental Impact Statement, Defense Waste Processing Facility (DIRS 103191-DOE
1994, all) decided to complete construction and operate the Defense Waste Processing Facility and
associated facilities at the Savannah River Site to pretreat, immobilize, and store high-level radioactive
waste.  Similarly, the Hanford Site Final Environmental Impact Statement for the Tank Waste
Remediation System (DIRS 103214-DOE 1996, all) identified as the preferred alternative ex situ
vitrification of high-level radioactive waste with onsite storage until final disposition in a geologic
repository.  For DOE spent nuclear fuel, the Record of Decision (60 FR 28680, June 1, 1995) for the
Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National Engineering
Laboratory Environmental Restoration and Waste Management Programs Final Environmental Impact
Statement (DIRS 101802-DOE 1995, all) decided that Hanford production reactor fuel would remain at
the Hanford Site; aluminum-clad fuel would be consolidated at the Savannah River Site; and non-
aluminum-clad fuels (including spent nuclear fuel from the Fort St. Vrain reactor and naval spent nuclear
fuel) would be transferred to the Idaho National Engineering and Environmental Laboratory.  Therefore,
the analysis evaluated DOE aluminum-clad spent nuclear fuel at the Savannah River Site and DOE
non-aluminum-clad fuel at the Idaho National Engineering and Environmental Laboratory; most of the
Fort St. Vrain spent nuclear fuel at the Colorado generating site; and high-level radioactive waste at the
generating sites (the West Valley Demonstration Project, the Idaho National Engineering and
Environmental Laboratory, the Hanford Site, and the Savannah River Site).

The No-Action Alternative assumes that the spent nuclear fuel and high-level radioactive waste would be
treated, packaged, and stored in a condition ready for shipment to a repository.  The amount (inventory)
of spent nuclear fuel and high-level radioactive waste considered in this analysis would be the same as
that for the Proposed Action—70,000 metric tons consisting of 63,000 MTHM of commercial spent
nuclear fuel, 2,333 MTHM of DOE spent nuclear fuel, 8,315 canisters of solidified high-level radioactive
waste.  The 70,000 MTHM would include surplus plutonium in the form of mixed-oxide fuel and
immobilized plutonium.  In addition, DOE recognizes that more than 107,000 MTHM of commercial and
DOE spent nuclear fuel and more than 22,000 canisters of high-level radioactive waste could require
storage if a disposal site is not available.  Section 7.3 describes the assumptions and analytical methods
used to estimate impacts for the total projected inventory of spent nuclear fuel and high-level radioactive
waste, referred to as Inventory Module 1, and evaluates the potential impacts of the continued storage of
the total projected inventory of commercial and DOE spent nuclear fuel and high-level radioactive waste.

Storage Packages and Facilities at Commercial and DOE Sites
A number of designs for storage packages and facilities at the commercial and DOE sites would provide
adequate protection from the environment for packages containing spent nuclear fuel and high-level
radioactive waste.  Because it has not selected specific designs for most locations, DOE selected a
representative range of commercial and DOE designs for analysis, as described in the following
paragraphs.  In addition, for purposes of analysis, the No-Action Alternative assumed that the commercial
and DOE sites have sufficient land to construct the initial and replacement storage facilities and that the
initial construction of all dry storage facilities would be complete and the facilities filled by 2002.

Spent Nuclear Fuel Storage Facilities
Most commercial sites currently store their spent nuclear fuel in water-filled basins (fuel pools) at the
reactor sites.  Because they have inadequate storage space, some commercial sites have built what are
called independent spent fuel storage installations, in which they store dry spent nuclear fuel above
ground in metal casks or in welded canisters inside reinforced concrete storage modules.  Other
commercial sites plan to build independent spent fuel storage installations so they can proceed with the
decommissioning of their nuclear plants and termination of their operating licenses (for example, the
Rancho Seco and Trojan plants).  Because commercial sites could elect to continue operations until their
fuel pools became full and then cease operations, the EIS analysis initially considered ongoing wet
storage in existing fuel pools to be a potentially viable option for spent nuclear fuel storage.  However,
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dry storage is almost certainly the preferred option for long-term spent fuel storage at commercial sites
for the following reasons (DIRS 101899-NRC 1996, pp. 6-76 and 6-85):

• Dry storage is a safe economical method of storage.
• Fuel rods in dry storage are likely to be environmentally secure for long periods.
• Dry storage generates minimal, if any, low-level radioactive waste.
• Dry storage units are simpler and easier to maintain.

Accordingly, this EIS assumes that all commercial spent nuclear fuel would be stored in dry
configurations in independent spent fuel storage installations at existing locations (Figure 7-2 is a
photograph of a typical independent spent fuel storage installation).  This assumption includes spent
nuclear fuel at sites that no longer have operating nuclear reactors.  Although most utilities and DOE have
not constructed independent spent fuel storage installations or designed dry storage containers, this
analysis evaluates the impacts of storing all commercial and some DOE spent nuclear fuel in horizontal
concrete storage modules (Figure 7-3) on a concrete pad at the ground surface.  Concrete storage modules
have openings that allow outside air to circulate and remove the heat of radioactive decay.  The analysis
assumed that spent nuclear fuel from both pressurized-water and boiling-water reactors would be stored
in a dry storage canister inside the concrete storage module.  Figure 7-4 shows a typical dry storage
canister, which would consist of a stainless-steel outer shell, welded end plugs, pressurized helium
internal environment, and criticality-safe geometry for 24 pressurized-water or 52 boiling-water reactor
fuel assemblies.

The combination of the dry storage canister and the concrete storage module would provide safe storage
of spent nuclear fuel as long as the fuel and storage facilities were maintained properly.  The reinforced
concrete storage module would provide shielding against the radiation emitted by the spent nuclear fuel.
In addition, the concrete storage module would provide protection from damage resulting from accidents
such as aircraft crashes and from natural hazard phenomena such as earthquakes or tornadoes.

This analysis assumed that DOE would store dry spent nuclear fuel at the Savannah River Site, the Idaho
National Engineering and Environmental Laboratory, and Fort St. Vrain in stainless-steel canisters inside
above-grade reinforced concrete storage modules.  In addition, it assumed that the design of DOE above-
ground spent nuclear fuel storage facilities would be similar to the independent spent fuel storage
installations at commercial sites.

The analysis assumed that DOE would store spent nuclear fuel at Hanford in a dry cask in below-grade
storage facilities.  DOE would store Hanford N-Reactor fuel in the Canister Storage Building, which
would consist of three below-grade concrete vaults with air plenums for natural convective cooling.  The
vaults would contain vertical storage tubes made of carbon steel.  Each storage tube, which would hold
two spent nuclear fuel canisters, would be sealed with a shield plug.  DOE would cover the vaults with a
structural steel shelter.

High-Level Radioactive Waste Storage Facilities
With one exception, this analysis assumed that DOE would store solidified high-level radioactive waste
in dry below-grade, high-level radioactive waste storage facilities (Figure 7-5).  At the West Valley
Demonstration Project, the analysis assumed that DOE would use a dry storage system similar to a
commercial independent spent nuclear fuel storage installation for high-level radioactive waste.

A high-level radioactive waste storage facility consists of four areas:  below-grade storage vaults, an
operating area above the vaults, air inlet shafts, and air exhaust shafts.  The canister cavities are
galvanized-steel large-diameter pipe sections arranged in a grid.  Canister casings are supported by a
concrete base mat.  Space between the pipes is filled with overlapping horizontally-stepped steel plates
that direct most of the ventilation air through the storage cavities.
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Figure 7-2.  Typical independent spent fuel storage installation.
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Source:  Modified from DIRS 101910-Poe (1998, p. 1-2).

Figure 7-3.  Spent nuclear fuel concrete storage module.

The below-grade storage vault would be below the operating floor, which would be slightly above grade.
The storage vault would be designed to withstand earthquakes and tornadoes.  In addition, the operating
area would be enclosed by a metal building, which would provide weather protection and prevent the
infiltration of precipitation.  The storage vault would be designed to store the canisters and protect the
operating personnel, the public, and the environment for as long as the facilities were maintained.  The
surrounding earth, concrete walls, and a concrete deck that would form the floor of the operating area
would provide radiation shielding.  Canister cavities would have individual precast concrete plugs.

Each vault would have an air inlet, air exhaust, and air passage cells.  The storage facility’s ventilation
system would remove the heat of radioactive decay from around the canisters.  The exhaust air could pass
through high-efficiency particulate air filters before it discharged to the atmosphere through a stack.  As
an alternative, natural convection cooling without filters could be used.  The oversized diameter of the
pipe storage cavities would allow air to pass around each cavity.

7.2.1  NO-ACTION SCENARIO 1

Under Scenario 1, 72 commercial sites and 5 DOE sites would store spent nuclear fuel and high-level
radioactive waste for 10,000 years.  Institutional control, which would be maintained for the entire
10,000-year period, would ensure regular maintenance and continuous monitoring at these facilities that
would safeguard the health and safety of facility employees, surrounding communities, and the
environment.  The spent nuclear fuel and immobilized high-level radioactive waste would be inert
material encased in durable, robust packaging and stored in above- or below-grade concrete facilities.
Release of contaminants to the ground, air, or water would not be expected during routine operations.

DOE and commercial utility workers would perform all maintenance including routine industrial
maintenance and maintenance unique to a nuclear materials storage facility under standard operating




